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(57) Abstract: A light emitting device comprising a luminescent element (101) placed on a support (105) and a coating layer (108 
and 109) which binds a phosphor for absorbing a light from the luminescent element (101) and converting the wave length thereof to 
the surface of the luminescent element (101), characterized in that the coating layer (108 and 109) comprises an inorganic material 
comprising an oxide and a hydroxide of at least one element selected from the group consisting of Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, 
Pb and alkaline earth metals; the light emitting device wherein the adhesive (110) comprises the same inorganic material as that for 
the coating layer (108 and 109). 
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**^tpst^t*iWk***^5«i»»^e>fia5 0 &*#J (no) 
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m m » 

io WJtStfl? 

So 

20 JRW-Cfcofco 

0>J*.HU 2001-144331 T?H: % ^SS^ t 'J — K7 W-A©|H) 

25 *fc, #H 2000-183408 T?te, 3§fti?t^& U — K7 AtJlHfeU 
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Xffi}£l,X^Z<DX\ J:!)ft*©&v<>3te&fl!VNfc!9 % &^2m%ft5femJ](0 

Ga, Ti s Ge, P, B, Zr, Y, Sn, Pb, XfiTJ^iJ V ±»&JR©|g 

*>fc3W*4*LSd>*< fcfc l«£JLh©5aH«r*tfBMb«i:, Si, Al, Ga, 

Ti, Ge, P, B, Zr, Y, Sn, Pb, XfST A>% V ±M£tm<Om* feg 

tiZ&ft < 1 1 1 m)^<Dtttr&tsMMAit:lrt& - i £ 

SP*>, *#3SWT?fi, = -^-f ^JfflS, Si, Al, Ga, Ti, Ge, P, 
B, Zr, Y, Sn, Pb, RXfiT/>#V±M&M<DimX1ft2m£k±.&1rt& 
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tefemzitz> 0 C4xK:J:0, 36tt**a» b coJtifcftiSi/ 

«t oTJgfig§ti*l^04'IHIf*:^«#L.fct><0-e*)S £ t^H bv\ 3~tV >- 
^«tC7K^b%^ft^*n-cv>5 c tic J; «5 > 3-f-fy/l©^SiuItt 

Sfc, «fflB=— " r ^ ffmtts Si, Al, G a , Ti, Ge, P N B % Zr, 
Y, Sn, Pb, XttT/U*5idH^Jl©»^6,W5StU*^*<it>iaK_h 
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m& t &m*$ uv > c t u \ j&m±xc. -b^-Tj ^vmmm £ nx\ ^ 

/^K<FlW4'S:SL^bTV^5^ft*aeift*^^•cv^^i;v^3fe*^ s 

^w^^st^* (xti*-/i/K«nfi) infers, ftm&a 
ear® a*, jiia=-x^>-^strac*mfi«w^A»bM$tbfc#B^3|B|.^ 
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(1) Ca 10 (P0 4 ) 6 FC1 : Sb, Mn 

(2) M 5 (P0 4 ) 3 C1 : Eu 0IU MttSr, Ca, B a> Mga»&5S& 
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(3) B aMg 2 A 1 16 0 27 : Eu 

(4) B a Mg 2 A 1 16 O s7 : Eu, Mn 

(5) 3. 5MgO-0. 5Mg F 2 • G e O z : Mn 

(6) Y 2 0 2 S : Eu 

5 (7) M g 6 A s jjO^ : Mn 

(8) S r 4 A 1 14 0 25 : Eu 

(9) (Zn, Cd) S : Cu° 

(10) S r A 1 2 0 4 : Eu 

(11) C a 10 (P0 4 ) 6 ClBr : Mn, Eu 
10 (1 2) Zn 2 Ge0 4 : Mn 

(1 3) Gd 2 0 2 S : Eu, 

(1 4) La 2 0 2 S : E ua»fe**»*>fejWiStu*^jfc< 1 t> 1 o«rgtr£ 
OSrffiT**<5JWHt3&«. tot, *5SK©i5^ iEAPn^© P — m> 

25 
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(1) Si, A 1 N Ga, Ti, Ge, P, B, Zr, Y % Sn, Pb, JLtiT 

WMEfclOlSfclfcVvC, itatil^iJ^Mi o ot:&Lh2 o o°c^To^r 

5 o o c p s (2 5°o <DM&ffimwi-vfoz>zki>m$ii,i<\ 

U ^^^cD^^tt^^^S^L-CVNfco ^-T% (cffiif «r 

fiJlEfg 1 ©lSfc*JV%T, WlB»WOifcai«36S, 20~500pp mf&5 

•g\ Bfrie^^m^f* 5 o °c&± 300 t^T^nMi-s - 1 tw*. uv \, 
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*^^*< fcfc 5 0"C£JLt2 0 OTOT^ »*L<»*7 0TO±1 2 O'CfilT 
10 y^r-K N-7°nfcVV->y K N-^^VV-fy K T/VS: = V 

a, Ti, Ge, B, Zr. Y, Sn, Pb, XttT/Wfr y ±«&JRO«^ 
^b511#l£*l5'>&< fct> l®W±©7C^^tf^^<b, Si, Al, Ga, 
20 TU Ge, P, B, Zr.Y, Sn, Pb, XttT/V* U ±3S4fcJRO^*»fe 

£ *V # ^ K-f £ ae>s * 6 ± 0 &v ffia ©ft £3Sft 
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ffiEi&MH:* «WB3S3fe*^-Offi!lffil!:jgStt LT3t£*t LTV ^S^i UV \, 
*#ISie©?§^iit14> litllE^*^ca£$§)fcfc 0 ~^£ s 2 5 0 nm^b 

20 t^-e#So 

25 (1) Si, Al % Ga, Ti, Ge, P» B, Zr, Y, Sn, Pb, XfeT 

fl5#* &^mtm t «r£tf&*«& % ttfttf 2. 5 ~ 5 0 0 c p s (2 5t) , 

2o~5oo PP m<Dm&&imm\ztim-rz>n i <^x^^ , 

(2) ttfl5^W^BtilS^fr±cg^«U, Hrie&*#<0±lCtfrfB$5M5^*r 
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(3) mmmmm* 5 onsi±3 0 o'c&rFws&t'vwkZits tm%.&fc±M 

*?fc<0iK*&J&s 20~500pp mKfBBE&ftWBfc** &JR>* S"*"— 

h;v©t^^It§i iiaotM^ti, *t^raK:ttffilIHJ^#& 

i-5r^W*bv\ ^JHcASfc^aa^bdSiP^o-ct^ -tax 

i o -C383te*?-«rSS« Lfd§£- i: lift 9 > «#J1 OfiJgtWtf #Jft^£ c»c < 
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ffjiBfgioia^&vv-c, metiffi&M&to&i o o°cm_h2 o otOT^ 

wntmt*>& - 1 tms. u \ r © * 5 t l 

i^W^ 5 assist t>»^*©lS5v^3teS1tSr»l3it- 5 - £ 

15 5o 

(1) SWa^JWifclSJfc^SrElirSXSi:, 

Sfttflg (PTFE) ^i/V 3— >«JIBK:****r* :i firf-S3 t -y-f ^^JBSrJ^fifc 
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¥<D±m&mnzt>\ &%^&mivx^z%m&m^(Dwm*mT&vx 
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«iij»T?#* 0 tot, #*ttte*j»t*fe*o-fti>^, £%«utii6a»e>jE.fc 
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20 mM<D&m i . 

^tff^^fcs LEDiout ^i o 5 Kmmztix^Zo 

JR'^y^-^l 0 5 O^MJMc, ^fr&Ml 0 7 t#JS£|5^£>&3 y^KlO 
6 ^fgg^^x*5 <9 N !)yKl06 W^Jl^^^JS^y^-^ 10 5 ®^®£r 
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£*X"CV^ 0 MartM^SLEDf j/7°l 0 lit t^^^mi 
*553t-f «3S3te* ; f--Cfe9, LEDf^l 0 1 i&JR^y^r— S?l 0 5 b<D& 

^^isv^-bmfrkmmmz&mt&^xnbtizmmmi 1 o& 

T\ lJfc^©±|CA 1 2 0 3 (CJ;«9 CCA-B 1 u e (fls^ 6 ^ Ca 10 (PO 
4 ) 6 ClBr, #fig*tMn, Eu) £*fltfS/V ^ KSfrT&S a— 7=W ^ 
110 9£^/&U ^©J:(CS i O a fcJ;«5^y hU £A • — • 

10 *y MS»W ^ K^t*5 a-f-f y^i 1 0 8a$J&fc£;h/-a^3 0 

[3-7^^11 0 8, 1 0 9] 

^HJifeO^li^V^btl/Sa— fxfy^Il 0 8, 10 9(t MWW* (S i o 
2 , Al 2 0 3) a—r^j/lii, KSP^fcttSiJ^ 

yttex&^-Tj >rmi o 8&tn o 9*T»i*a*tefcs 0 s^tc, 

20 io-cfcSlttfca^x r-r y^ii o 8 2fctfi o 9 ftraitb&toiib^/v 

3^-3felO*c$;h,3o Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, 

p b , RxfTfr* v ±m&m<D i 2m&±&i- zmm&, mt/tmm^ 

25 =-r^y^ll 0 0 9fi, «fc5^ HWBSfcfe*^ 1 0 1 

co_h®, Wm&£Tm<D±\z&i?zm-frfrm^ls<t£'oX^Z> 0 l§ 
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^f^y^liosMiogit Wi o ioffl!i®^*3v^, in 
i0 8Wi0 9li, fyyi0l(^@o@£^ i!l«tUc:<v\ 

B&|B= ,V — "yPM 1 0 8XT*1 0 9(4, #*Si 0 2WA1 203 
d»b**fc», SSft^l 0 1 ?;«t5iftfe^J; «? %ftJg#r^/h£ < , 
rf»o, SgftSf^i 0 l^bmtu^fc:^o-C^©^fW^(c/h$< *ctv^, 
t£oT, &ltm=Fl 0 1 ia- r^f >?mi 0 9 0>J*ffi-*\ si—' r-T^^Jil 0 

a— ^^11 0 8]&tn 0 9«fte*5V^, ^3te#*fc=P<Z>JSB83\ S 
i 0 2 XteA 1 2 O 8 «r^#fci^5tt^#3Sl0ffl^ , T*V^. sp*S«t^*S3~l 
0 u m<D&yt#%fr&s W*fc?-&a s 1 ~ 2 0 n m©fc«8R*£?-te «£ o TflJi 0 ffl 

ft: & BB tr *S«tt*fc=F- «fc o XHfeSL £ tt -5 fc ft N ^tftm^ ± 5 < 

y^l©I^±ttlf©-oi LTW\ S i 0 2> A 1 2 0 3 , MS i O 
8 (ft*3 % Mtim Zn, Ca, Mg % Ba, Sr % Zr, Y, Sn, Pb> 

rtub©^3fctti^mti-J:«?^#:|lI±^*^^ ^btfjt 
#:f*S^tCLED^y^^ft:Ji^ii^$^#$^So #3S9ifc*5lvC, '> 
!i<HSi, AK Ga N Ti, Ge, P, B, Zr, Y, Sn % Pb, fc5 

itmfe, <J>&< HSi, A 1, Ga, Ti, Ge, P, B, Zr, Y % Sn, 
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fMMiit, m*.&&mTA'=***sK h-r-h, 

a N TK Ge, P, B, Zr, Y % Sn, Pb, y ±2g&JR<Z) 

te5#8sBU 3 5 0 < C^_b«)i^^aTfe5V^{±#m^^oTV^5^-CLED 
tea— r^^jI£^&&^5teO;frife£l*^&«J> LED03S3fc*^i It© 

^T* a-^^^^jgic-g-^tuS^^WiLT, Si0 2 , A1 2 O 3 £0)J 
(s i o,i:± tmw/q y ^jitftSa-^-f y^i l 0 8) 

v-y^-h^^So 
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OR 



RO-Si-OR 



OR 



Tt Kp^^S (OHl) Sr^tf^ (f Wfri Lt^7 7 -/K£l£*#W 

|lff.W) £ft<9. ^fjttKn^/H (OHS) Sr^tfSffl^db 

^ (H 2 0) tfSWvC^U S i^o mmm?) ^LT» $ ofc^a# 



CzHsO 




n 
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Si»0<»-i> (0C 2 Hs)(2»+2) + <n + f) H2O 

— tt — » riS»02 + (2n + 2) C2HSOH 
n 83 1, 2, n 

a^i/ y h ^P7K^s^«?a«^i*5v>^ ifje < mn u sumo* * 

%^mz.imm*mz\^x^tz. 0 zzx\ ^mmfDmrnK^n^m^x^t, 
s io i \zL&v&%m*'^i'\!$frxt£%*—T4i'ym*ft%i&=?-<n 
(Dtpmfcxhzs i (oh) 4 ^ mmmnxhz^^vtr-hs 

/V&m&^-^-tirS - t 5„ n-r^y^iCSi (OH) z t£h*<D*m 
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3-f^^IX0«»IK:siO s , Si (OH) 2 tei?<Dimm* 

LEDf V vy i ©i^ fe 5 v J; V > 

(Sio z> si (oh) t i£ZbM4*>k<DW*^tm&&&.vx^* 

< ran-* r t fls-e# s 0 $ fete, FMi 
^^•r^m^^-r^mmt, ^-T^^ymfDs i o 2 , si (oh) 

*>5 vM4*g-{cjcfi;c-cteffl-t-5^— /V WI^LT «fc < Pilfer »jgg»@$ 
0 # IrJ _L U **o**M*K: «t 5 % IS t h Viz V \ 
(Al jOjCJ; y K^tftJa-^-f ^1 1 0 9) 
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Al (0- i C 3 H 7 ) 3 -* Al (OH) 3 -> A1 2 0 3 

H 2 o B 

lot, Tfr^-V&J yya/jfw KfesSft*©*** An 

J; <9 4«t5A 1 2 0 3 ^T&ftf££^ ^ F U A 1 2 O a l'«t 

i 2 o 3 (au 8bte#av^ ^ k $ *vc * 5 =» w y^io^ $ t> «t 

*#?©±|Cs £T A 1 2 0 3 ^«fcS3-7 t ^^^®Sr^U ^©±1-Si0 2 

fcv\, ^<D«t5(-#^"t-§i: N S i O^J^^ti^'M ^K*tLTft«3- 
^Ji©JB£fs|S.fc A 1 2 0 3 l£.fc <3 gfofctfc&S'W V R£*b-C&5 a— 
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w©j:5ku^s^ s i o 2 [aDt»^>K^t^53- 

^**>5VNf4A 1 2 0 3 (c J: <o ftftfrtf** > KStl/T fcS a— ^-f 

l-s^3tefr«r^>firi-s s i o 2 iaof»Mi/K^x*5n-f^ 
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(1) Ca 10 (P0 4 ) 6 FC 1 : Sb, Mn 

(2) M 5 (P0 4 ) 8 C 1 : Eu «&U MSSr, Ca, B a, Mg^&JMR 

(3) BaMgjA 1 lfl 0 27 : Eu 

5 (4) B aMg 2 A 1 16 0 27 : Eu % Mn 

(5) 3. 5MgO-0. 5Mg F 2 • GeO z : Mn 

(6) Y 2 0 2 S : Eu 

(7) Mg 6 A s 2 O n : Mn 

(8) S r 4 A 1 14 0 25 : Eu 
10 (9) (Z n, C d) S : Cu 

(10) S r A 1 2 0 4 : Eu 

(11) Ca 10 (P0 4 ) 6 ClBr :Mn, Eu 
(1 2) Z n 2 Ge0 4 : Mn 

(1 3) Gd 2 O a S : Eu, RX* 
15 (14) La 2 O 2 S:EuW(ffctl5 0 

20 ^ti?tioft&m&&&zzbx*&&% i <Dm&ft&ftift^zzk&x-% 
z>„ Mc&#j\zi*, LEDf^/ioi^©^^ •^tbic.toTiai^^^^-r 
z>$k%fo<o%iM:ft : efr%<D3m'& w&m \m%-t-zm& 
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tilt* vYVZ^'T^-pA,- h3KSW¥lf bfrSo n 

3S?«5.ogl^ra»^^C*3V^T« (Re k Sm x ) 8 (Al^Ga,) B 0 12 : Ce 
(0^x<l s 0£y£l, fab, Rete, Y, Gd,La!)»&*5*J;?»R 

(Re l4 SmJ 3 (Al^Gap ,O tt : Cet)t*«, M*5fi©fc«>, 

it^-etSo £fc, 383tetf— *t>5 3 Onm#fitfe!5 7 2 OnmSt«l§l 

\t\ Sp-b, Al, Ga, Y, L aMG d^Sm©tf i/5 s 1^5 2^±© 
(R ei . x Sm x ) 3 (Al^Gap 6 0 12 : C ef »J|-a-§-B:tRGB^M 
ttfX%Z> 0 £fc, mi£^<b^5¥^^*^co^^S{3:{i, 

5 £ t X\ «k V i^J-ttW^v ^^^jfoI^« <t #7? 
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5 %T?&5^MM * y >^ ^ y ^ A*«9Rfc^3fcflcSr^H»[$* % if miff 
5ftK*^*a«SljK (SALD-2 0 0 0A) fcl«fc?>, *£@$5H0. 0 3/j m~ 
7 0 0 /imfcT»|JfeU#btbfct>OT?a!)5. 

bti* YkAl&Sfy^ HLu, Sc, La, Gd, Tb, EuMSm^t 

£ftte#*c*S>3, 4*te*5feS6o^*8^*sv>"r % c e fcsv^ip r •?tm&ivmj£<D 
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*t*BWSr*1-S»3te*^±ttt % AjftMKiRiKM^ft) 0 ftJfcftfcSMteRTf&fc 
5 «3teflc*s*=fir**tfcfea»«*tfc, !? fcft&ft<lli;:®«ft;5S;fc 9 «fc !? ft 

ftftte»3t'Sini*6aEift«»tfc &m& ^ - 1 T^^^MUffl-rs - 

YAGM»^t5t, MlSiU (Ee) =0. 1W- cm" 2 
EU:1 0 0 0W- cm- 2 ^T0DLED5 : -5'7 o <b^i-5^V>«^bTiEg$tl 

*>fe4 7 0 nm#jEfc:&*Sdfca$-e#;5 0 liftfc-^&ft* pt>510 

15 nmtt3EK:*>!> 7 0 0 nmf"fig*-C««r§l < :/n- KfcSKfc:*'** h/i^tto. 

\ZM<* Bb&mSLX^? h/VOtf— *Rft#4 2 0 nm^M 7 0 nm#ifi(J:$ 

M^ 1 -^^^ P^6 0 0 nm#j£|Cfe!3 7 5 0 n 

^j, hfletSr^ofcYAG^^OfiflJ&Ort, A 1 tf>— g|5£G a T'gm 
t5ri-e»^ b U *fc«H^<z>YO-a$S:G d& 



v. 
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iOJ: 5 Y, Gd, Ce, La, AI, SmMGa^a 

Tr+^fc«ft^L.rJW»«r#*. Xtt, Y, Gd, Ce, La, Sm©f±g^ 

36** 1350-1450° C©St®fflf 2 ~ 5 LTMp b b I: 

&fc&J&ft&**^-/]^/VLT, £m ftfe #&fcfS«riir£ 

B* * lc TfT 5 JRHJ&ffclg 3l7E#ffl^ * -c^t 5 ft ~ Mil 4: a> 6> ft * % 
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*»KT?ttffl**L5«*#f4, N*** % *oBa, Mg, Ca, Sr. Ba, 
RUZnfrbmfctsntc'>te< th-^<D7umt, C, Si, Ge> Sn, Ti, 
Z r , XVH f a»fcSft$ftfc4>fc< <b fc-oo^i £Hr^ *«5E**»e, 

^T?#S 0 *3teil6©?^«llte^V^feJx53S{fc*3R^3fc#:ibTf4 % LED 

K«Ri-5ii:lcJ:oTiae*tu3S3te't-5m3te#:*v^ B Ca-Ge- 
N:Eu, Z^ Sr-Ge-N:Eu, S r— Ca— Ge— N : Eu, 

Ca-Ge-O-N : Eu, Zi, Sr-Ge-O-N: Eu, S 
r -C a-Ge-O-N : Eu, Z^ s Ba-Si-N:Eu, Z% s Sr-B 
a-Si-N:Eu, ZM, Ba-S i-O-N : Eu, Z^, Sr-Ba-S 
i-0-N:Eu, zm, C a - S i - C-N : E u , Z^, Sr-Si-C- 
N:Eu, S r-Ca-S i -C-N : Eu, Z^ Ca-Si-C-O 

-N:Eu, Zlhs S r-S i -C-O-N : Eu, Z^, Sr-Ca-Si- 
C-0-N:Eu, Z| ( Mg-Si-N:Eu, Z|,Mg-Ca-Sr-S 
i-N:Eu, zm, S r -Mg-S i -N : Eu, Z^, Mg-Si-O- 
N:Eu, ZMy Mg-Ca-S r-S i -O-N : Eu, Z5£, Sr-Mg- 
Si-0-N:Eu, zm, Ca-Zn-S i-C-N : Eu, Zf, Sr-Z 
n-Si-C-N:Eu, Z^ N Sr-Ca-Zn-S i-C-N : Eu, Z^ 
Ca-Zn-S i-C-O-N : Eu, Z^, S r - Z n - S i - C-O-N : 
Eu, Zlhs S r-Ca-Zn-S i -C-O-N : Eu, Zl, Mg-Zn- 
Si-N:Eu, zm, Mg-Ca-Zn-S r-S i-N : Eu, Z2^ Sr 
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-Z n-Mg-S i -N : Eu, Z|, Mg-Zn-S i-O-N : Eu, Z^, 
Mg-C a -Z n-S r -S i -O-N : Eu, Z% s Sr-Mg-Zn-Si 
-0-N:Eu, Z^ s C a -Z n-S i -S n-C-N : E u, Z^, Sr- 
Z n — S i — S n-C-N : Eu, Z3^ S r — C a — Z n — S i — S n — C — 

5 N:Eu, Z5£, Ca-Zn-S i— Sn — C — O — N: Eu, Z^, Sr-Z 

n — S i — S n — C-O — N : E u, Z3^ S r — C a -Z n — S i — S n — C 
-0-N:Eu, Z^, Mg-Zn-S i -Sn-N : Eu, Z|, Mg-Ca 
— Z n — S r — S i -S n — N : Eu, Z3^ S r — Z n— Mg — S i — S n — 
N:Eu, Zlh, Mg-Zn-S i -S n— O-N : Eu, Z|, Mg-Ca- 

10 Z n — S r — S i — S n — O — N : Eu, Z^ N Sr-Mg-Zn-Si-Sn 

-O-N: Eu, Z7bi£)£fc*<Dl^4ttte<D&%fc&WktZZk&^i*%o 
*±IH765irC&5Zf4 % Y, La, Ce> Pr, Nd, Gd % Tb, Dy, Ho, 
E r, Lu©5V>^< fct> im&±&^£ftX^Z>Z.k J&*#*LV\&S N Sc, 

*3fl5om-?EllS:*1"S*S, Yb, Sm^|j:2E Ce, Pr, Tb^li4l 

#ttJgM£LTLa*ttfflfS. (La 203) ft, 

25 UP r Srttffl-t"*. mt7'7±jr*JJ» (P r 6 O 1 1 ) 

»*<D*±snwfc*z 2 o 3 in* «j % m^vmmmcm^ yy-ta-v&v 
im.fcm, mm^if^u^m< 8 o otc»t5tp r 6 

Oil «^feolfe©|&^i L-C#b*l5„ P r 6 O 1 1 fiT^-fe^-Mb 
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Ca-Si-N:Eu, Sr-Si-N:Eu, Sr-Ca-S i-O-N: E 
u, Ca-S i-O-N: Eu, S r - S i -O-N : E u^y = h 9 

^K-eas,*. -^L x si Y N (2/3m/3Y) : 

EufL<ttL x Si Y 0 2 N (2/3!!+4/3y . 2/32) :Eu (Lr4% Sr ^ Ca ^ g 
r^CaO^f^ ) -Cig£*l<5 0 -^^s X&OTfi, X=2, Y=5X 
«\ X=l % Y=7-Cfe§^li^J^LV^ > ^iccDt(D^^-et5c A#«J 
fctt, S*flt*K*Hu Mn»^fc (Sr x Ca, x ) 2 S i 5 N 8 : Eu, 
Sr 2 Si s N 8 :E U> Ca 2 Si 5 N 8 :Eu, Sr x Ca, x S i 7 N 1D : Eu, 
S r S i 7 N 10 : Eu, Ca S i 7 N 10 : EuT«jfin5«**tttfflt«if: 
#*PSUr\W, t©ttMco»ft4»fctt, Mg, Sr, Ca, Ba, Zn s B, 
Al, Cu s Mn, CrXtfNi*»e,*S»J:5atfiX*^j5C< <bfcl«^±^ 

Ltt, Sr N Ca, S r iC a©VNftiK«fc§ 0 SriCaS, gfgia 

&mmmb^m\zttLTs Eu^f^at^^. eu 2+ ^ 

tb^i-<, SfcOBu.O.Oira-emjRSilwa. L*U TfflROEu.O, 

•Ctt, o©BB*#**<, A»«K3fc#*»b*bfc<v\ *<ofc*, Eu 2 o 3 

Sr2Si5N8:Eu, Pr, Ba 2S i 5N8 : Eu, Pr, Mg2S i 
5N8:Eu, Pr, Zn2Si5N8:Eu, Pr ( Sr S i 7N1 0 : Eu, 
Pr, BaSi7N10:Eu, Ce, MgS i 7N1 0 : Eu, Ce, ZnS 
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i7N10:Eu, Ce, Sr2Ge5N8:Eu, Ce, Ba2Ge5N8: 
Eu, Pr, Mg2Ge5N8 : Eu, Pr , Zn2Ge5N8:Eu, Pr 
SrGe7NlO:Eu, Ce, BaGe 7N1 0 : Eu, Pt, MgGe 7 N 
10 :Eu, Pr, ZnGe 7N 1 0 : Eu, Ce, Sri. 8CaO. 2Si 
5N8 :Eu. Pr, B.l. SCO. 2S16N8 :Eu. Ce, Mg 1 
8CaO. 2Si5N8:Eu, Pr, Znl. 8CaO. 2Si5N8:Eu, 
Ce, SrO. 8CaO. 2Si7N10:Eu, La, BaO. 8CaO. 2 
Si7NlO:Eu, La,M g O. 8CaO. 2Si7N10:Eu, Nd, 
ZnO. 8CaO. 2Si7N10:Eu, Nd, SrO. 8CaO. 2Ge7 
N10 :Eu, Tb, BaO. 8CaO. 2Ge7N10:Eu, Tb, Mg 0 
8CaO. 2Ge7N10:Eu, Pr, ZnO. SCaO. 2Ge7N10- 
Eu, Pr, SrO. SCaO. 2 S i 6 G e N 1 0 : E u, Pr, BaO. 8 
CaO. 2Si6GeN10 :Eu, Pr,MgO. SCaO. 2Si6GeN 
lOrEu, Y, ZnO. SCaO. 2 S i 6 G e N 1 0 : E u, Y, S r 2 S 
i5N8:Pr, Ba2Si5N8:P r , Sr2Si5N8:Tb, BaGe 
7N1 0 : Cete¥fimm-?%ZtfZ}vMmtStlt^\ 

nkxmm, mmmTtm^ ^ L <«, m^m^mtt^ Mg , 

Ga, In, Li, Na, K, R e , Mo, Fe, Sr, Ca, Ba, Zn, B 
> Al, Cu , Mn, Cr, O&tfN i frbKZm*. 9iifm34>*< t h 1 « 

**©fttB**LTV^. A 1 , Mg, CrWNitt, 
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3fc#i#Kl±fla©«rtft^**3aWl!:«fl|Lr % LEDfyyiO licit) 

±V &J*T*ttm$1ntt'(iy h V *A • T/V$-£i^t4^^««> LEDf 
10 LED^lOlfciDIKtSJlfclNyifii:* ^yhy!?A-7/K 

<&663R383fe£itWU -fe?£^T c p = 4 6 0 0Kf^C:fcV^4^SteffW#R 
25 4 6 0 0 K^fcfcV^T^fcfcffMfiSfcR 9 % 4 0 #3fi*-CJ(5» * £ £ 5 

o 

( (Sr x C ai _ x ) 2 S i s N 8 : Eu) OSfit^ 
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PCT/JP02/10587 



33 



Wm<D S r , C a £»i-5 0 MM<D S r % Catt, ^^ffi-fS £ t 

*WSr, CaWt B, Al, Cu, Mg, Mn, MnO, Mn 2 0 3 , 

s^o-^y^^rt-C«#*rfT5. «tc<fc «9»btlfcS r x Cali, TO 
0. lMmKl5iuml?fc5it^U^ i©i&fflK:EB5t&*L 
fcV\, Sr, Ca(DM^I4, 2Ntofc5ii»U^, itbtlSJfeStL 

, S i 3 N 4 , S i (NH 2 ) 2 , Mg 2 S i*ifT?*>S. WJN-OS i 3 
N«Jb7>fc©j&S#T§:U^ Al 2 O s , M g> &Jg**flS% (0036, Ni 3 
B, CrB) % mfc*>#>s H3BO3, B 2 O a , Cu 2 0, CuOftifOft^ 
*^*StLTV>Tt>J;V\ Sit, ISWSr, Ca^lHR:, r^sf^Stffl 

5£ 1 *3 J;l^t 2 tc-tiveji^-o 



Sr, Ca&r, &3ff#ffl&«K 6 0 0~9 0 0<C, *&5B#IH N ^bi"S 0 Sr 

MIOSIS:, fc*#H* , f , -efcflrt-« 0 r©^jtS^ N «T^3t*t 0 

3 S i + 2N 2 -> S i 3 N 4 • • ♦ (5£3) 



3Sr + N 2 
3Ca + N 2 




(5tl) 



(*2) 
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Sr, Catl<|iSr-Ca©i«»t5, Sr, Ca, Sr-Ca 

6 < 3 

±IB«»+K:f±, Mg, S r> Ca, Ba, Zn, B, Al, Cu, Mn, C 
«tV\ Mg, Zn, B^O±lH7c^^T^-a-xm^V^ N @B-a*fi£ 

0 3 , Cu 2 0 31 MgC 1 2> MgO-CaO, A 1 2 0 3 , &M*PttM (C r 
B, Mg 3 B 2 , A1B„ MnB) , B 2 0 3 , Cu 2 0, CuOft^fci, 
±Mn&&'ffvfz.^ Sr, Ca, Sr-CaOftt, SiOgflJft, Eu 

2 o a <Dm&to*Tis*-7*mn*>-^ jm-rz. mtuc**, m d «$ 

tt(Sr xCa,. x ) 2 S i 5 N 8 : E wV&Zti&l&ftft&ftZ - i^5„ 
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X c v, (1-97-X) 5 0.03 

— SnN 2 + - CasNz + — SfaN4 + — E112O3 

► SrxCa1.97-xEu0.03Si5N7.98O0.045 

mm*, sm&, ^mm^, * * ^m^^^m-^t%^^^> 0 
&&x»Mt*s 1200H170 ox;<D%m-?m$t&n5 z. tas-ct 1 4 
ooa>bi 7oo"c<oj(iMjta«^#*uv\ »*teJH«rfrvu 200 

A*6> 1 5 0 OtT«F«lrfTp-tPlteg^t5i i*$#*UV^ 8 
OO^bl OOOlCl?-MS©l^m\ t^tdDlbtl 200^15 

ft?zbmi-*^\ mtKtmtfnozo&om^ t/ux-t (ai 2 o 3 ) 

Srte JH-f - 5 ^ 1 t> -C £ § „ 

ft*6*©3fc«r*3te"TO3W»**H:, **#4 0 0-6 0 0 nmOjtfciotia 
fi*ftT3»3te^5*3feflTOfe!K 0»Jx.tf, Y 2 0 2 S :Eu, La 2 O z S : Eu, 
CaS:Eu, SrS:Eu, ZnS :Mn x ZnCdS:Ag, Al, ZnC 
dS : Cu, A 1 mtfW e>tlS„ :©i9mGIWtHluM(0 
3fe Sr*3teTO**3W*«ffli-« r £ f c J; •? *S3fe&|K0?ft&&& [rJ± $ 5 n t 

[ifino] 
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^^{^Lti»»fc5Si, A 1 % Ga, Ti, Ge % P, B, Zr, 

SfI©MW±^-otLTtt, Si0 2> Al 2 O s , , Zr0 2 , Y 2 
O a , MSiO, (4*5, Mi Itli, Zn, Ca,Mg % Ba % Sr&^tfSW 

T@££*LS 0 *mWfc3S\,^X, 'J>ft<khS i, AK Ga, Ti, G e> P x 

&^&^b^#>teflp*#$l£cDte^K^£ d L^bfe^K^b^c^M^ 

&dfcj*L-*»-fV\fc«> % '>*<t1)S K Al, Ga, T i % Ge, P % B, Zr, 
J: •? , * L E D tf>3§ftSf ^ i VX<D$m £f£T iS*£Z>Z.k*£<®%\z!B 

6^3teS:!»i|Zi-5A«*s^JlttA/«^*tL54i^*Sl!)5 0 00*. tf* Au-Sn 
#ft»4A/«-C«3iaiRFSr^ *V Ki"5 k A u tt«3fe^3&>bffi3^«>E(^d» 
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^I^S^SIfrWiWi LX, S i 0 2X A 1 8 O 8 &0!IK:* 9H 
(S i O a lcJ:5g53Sf») 

fOSiO a «$ti5, lot, 7^tkm(D^/w>VJr~b(Dl]U7k5mfe 
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(Al 2 0 3 {e:<fc5gf#Jf) 

*> § v * tfctk &t;\s% vx%ytm^<Dm&ffi kx 

&&m Wu *MMbT/v ^ =■ <> a fc § v NfiT/v 5 i ft 5, 
tot, T/v^^^My^DjjfW K£^*tf>*#£R/&£i2:fc^ & 

a^^»**^©«RiB«r#l« JPJHW-*^ A 1 2 0 8 (c«t 0«%» 

f&ztizA i 2 o 3 Kj:<omt/tm^^>h^tix^^^-T^>^mkit, mm 
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£ 4 J; t> $gft*^te;fej$#±{c^ #^Kiti5. ^ o j; 5 icftfltf*ttK:& < 

»J;t«ft)Wft3WE»**5t, ^t*tt<&S&*?|fca»e>s 

? x*mm\z£<>x$£ytm*zmmistcm&bmtev % *&biii;:.}: 

-tlE^tJf te, <HS i, AU Ga, Ti, Ge, P, B, Zr, Y 
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5V^44>fr< its i > Al, Ga, Ti, Ge, P, B, Zr, Yfc5V^2T 
5c 

[LEDfy^l 0 1] 

3fe#*rJttJBWIB* M^fcSLEDf 0 MOCV 
DfeOJCj; «J2£K-hK:Ga As, I nP, GaAl As, InGaAlP, In 
N, Al N, GaN, InGaN, AlGaN, InGaAlNlO^ft^ 

ytMkVxm&Zitz. *N*#©*3&fc vxta, mi s«te\ PiNg^PN 

iTSr^rt-* ^ 9 5 V^^/v^9 nfllffc© t> 

btLS 0 ^*lO«-^oSi«(cJ;ot?8JtStS^t*l^t5C k&X- 

t?# S Jt«Wffil6eS:«i* J; < »3te^***fl3lfc9Wls^«|iN»# (-JUS* I n, 
G a jA 1 k N, fcfcU 0^i % 0^ j , O^k, i + j + k= 1) XhZ> 0 

SiC, Si, ZnO, GaN^OTO^ii^VNbtlSo *S*ttO 

LV\, t77^tIt±IC^M^^*5i^> GaN, AlN^y 

t**#*UV\ t77^Tiffi±tS i O^v^^ i: UtiMS^t 

y *A¥*#«rraj&3tf.6*&fi N NlK-^httTSi, Ge, Se, T 
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PlKwN>Ktfe5Zn, Mg, Be, Ca, Sr, Ba^£ 
•^Mt^ X<0T --;is-t 5 £ i t? P £Kb $ it 5 d t fiW*. L V \ ?m% 
10 Z nMS i £ F-T'^-frfc^b^^^^A^y »>A^#:-efc5Si4]i> g 

fc^piay^^ hs^atastbfcfcods&aim^fffetLa,, led^i o 

^*teJ;oT^^— frfd9^#^3i^— ^fc^-jy^Rlc^i/ M-5 0 ro± 
5 t L-ClftW^^-CfcS L EDf y / 1 0 1 M$t5ri^ 

25 

ED^y7°l 0 1 0^383feJft*tt 3 5 0nm«±5 3 OnmTOI* LV\> 
[feJH^s"^— 0 5] 
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(Dfl^lSa ) 

j^jii 0 8,io 9%>£ummmi i o&mmirz>tc&b<DWMaZ:mi-z>o 

±^mut*5"9, mmmmtmi-zz. ?\mi$,£tix\,^ 0 mmmuis.m<D 
mm*. &mmm&*^i-z£o\mm\cmf$.t$tix\,^ 0 mmm^m^ 

t&s 0. 0 5mra~0. 2mm*W*L<, £ 9 U< 0 . 0 5mm~0. 

sse <D^%mmit, mytm+fr h om^m^ikmmm^xmMmm&m^wc 
ftm^mmistizm^mmmmtix^^ztzib, ^m^yt^mm^ti 
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LBflSP»t5. iOj^fc^jR*iiiH»jiBsaifo— «t 

£T\ «©®«Sr±# < 1 5 ^ i: § i i 1 mMJScojSBiaio 

^-^©miBTLrt UT^fA $ tl/T V ^tf & < N m 2 < fid? 

$POJS®J9ct«9J?VN- t^mi1-5c ^-**B©ff*ttO. 3mm~l. Om 
m^*U< > «tD^L<(*0. 5mm~ 1 . OmmtfeS, 0. 3 mm J: <0 



WO 03/034508 PCT/JP02/10587 

44 

SfriB y - K«ERt^«/< y ❖—^©fifi**f4-ttb-eix N i o w/m • k 

SUil 0 OW/m • K£tT©t6ii-C*)Srt*S#*U<, J:0#£IXW:1 5 
W/m • K£Lk8 OW/m • K^T> WC«F*b<ttl 5 W/m • K£JLb5 0 

w/m • KKTtfcS, , ^tt*rilt»Li5t*Sb*WK*r*l»nia!Ti-*ri 

* fc-ttl-etbOfU^K^f*, 0 . 0 5X10 " 4 /deg^± 0 . 2 0 X 1 0 ~ 4 
/deg£tT<&*8Bt?*>S C bifi&t. LV\ 

0. 0 1X1 0- 4 /degmTX?fe^, 2V>©^®fK3rliJ3feS*!tt:*:£ <"f 
f£ if <fc < y tr— i?&nmil<D I^^IrI fcJRiffi * ft> SfriEWiiTLo 
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[y-Km^ii o 2] 

y-Klil 0 2©!7^ttiffiT'fc5±ffitt, 0. 0 2mm 2 ~0. 2m 
m 2 £D^ffl(7)®a^-f 5CiWU, £<903;L< ISO. 0 5mm 2 -0. 
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mm&mfibin&o 

[y y Kl 0 6] 

*38WO-SteWSMte*J^«*3fe««W[, &J!^V*— ^1 0 5©^ffifi0lc % 3 
m-im 1 0 7 DyKloe S^fS. ffjISM 10711 

BBfllSttfcJB^*?- 10 1 0>_hffifcflr« LT*$ y> ^ H&fBOflgB a <?Drt»05jffi*||lt 
^Sr*-f-S„ HGSBBftifry- 1 0 l»M>f,M$ti5)tS, i&lBIMIlFPa 

* j; < mie^ifp i o 7 least * tb, wwaEJte****^* r t fc-^mft&ytmm 

y y Kl 0 6©^, ^y^-i?l 0 5*#A(NtE»l 0 7©3g3fcl&Wi 
mraffi9b^i&(E( LtV* £ k mit. LV\ y y K 1 0 6 ©ttS©SI(4 

±iay y ki 0 614, *-tf>m<Dm#t&&&m\,*x* v y ki o 6 

<9^7^ir y y Kl 0 6**i^Mimt$*5r 5„ 
y y Kl 0 6OW4, ^y^-v'l 0 5 Offi&ffi i^WfcJtfctfofcTO 

«t»*aj*S|!W!^© y s/ KSrffll^ <b, fWBP y Kl 0 6 ©JS«|5 10 7 ©Wffifc-fe 

m 3 {4, ^wfc««»^*ogijo*jfi^«8*^iTsts:»fBa-c&5 0 
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**jfco»«8fc*5v^rw:, 9m<DmmkRk9 > ®m'*vtr~wzmmv 

ED/<^-5?lUfc, LED10lMLfc»M^f o 104 
ttiMttF 1 1 3 tt^-A- K»*J\ 1 1 lttLEDf^iOa- 

T^crm. ii2K3mw±.<D=~-Tj^ym. 1101^*1^5. * 

3— ^Jf 111W112(4, $m<DW& lil^U, /u KttMB l 
1 3^«fco-Cjlsi-Jt£*vr^5 0 LEDf^i o lli^y^i 1 4 rtt^ 

0 3jc^$tb5J;5fc, #3893©=«~-x-r^Jli l lMi I2(i, le 

*bTV>£ 0 - LEDfyyiO lOil, «Bff*5 ±Ut^©±fc»!lt fefbfca- 

03(c^f-i5ic, a—r-r^Si 11M11 2^^fl|{c^$ti 
1 1 lXtfl 1 2t^- AMW&l 1 3 LTV>5 0 ^©riia 
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^> 3to -r-fy/Il 1 1RTM 1 2fc*-^M(MBl 1 3 io^^^ojS 

5 [^y-jr— S?l 14]- 

14H, LEDfy^l 0 UttrtCBSfiHtMi Lti<„ 
^i(Dm^^»pIti^|f|5«ffil 0 2%m-rZ> 0 LED^y/lOKDlt 

*V^<y*— 5?1 14©»3t«MI»B5«*«B|ffe3Rfc3|r6*tL-CV^. 

5>1 1 414, LEDf^l 0 l«r*6>^lfiS»**>bfiMBI-f-Sfc*Jj:3-^-f 

^ji 1 11,11 2icmix&ffl£mii{teto&*-/i'\m#i 1 ssriatt* 

C<bt>-Ct5o /<y^ll4tt, a— TV^Jll 1 1, l 12^-/VK 
15 mtl 1 3 i:0»ittt^J:<WH&©i*VNt>Od$»*UV\ LEDfy^lOU 
^iSr«»Wfc*»§*5feft|i:|fi|ftttS:^ri-5ifc^asti5. $ fete, 

5>1 1 4 ©GflffRrtsSeffiH:, 3iv^i!jpxS*r»*®ltSr*(|«^LfcU, 

fl±1-Sfc^<03b*asfc5 o /^y^l 1 4 He, ftUWMl 0 2 £-#:ift{c^ 
25 j&ZitXh £<, l 4«^c{c^tb, tt»i2Wwte£l!:j:!j|&*'& 

*-}**H!B, 7* = l/Vf^77'f K (PPS) , m&tfV"*— (LCP) , 

ABsff, ^tf**sffim, 7i;-« r*y/HMW* PBT*Mg*©*f 
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LEDfy^l 0 1 i^y^r-S?l 1 4 t ^ttttf^fctiMtfJRft ?Kl iot 

^•Cteffii-S*^^ LEDfy^l 0 1 k'*y>r— i?l 1 4 iOSf^li, L 
5 mytftte if »c X o X t> $ *k ✓< y tefev >T t> W£iiS4iJ«tefc § o 
jjfcSMgT^ «*ga&a><6Tte J: *!8*Sai©**«HST* if 

^ vy ^r-i?tii^^ Lfc3§^te % LEDf^lOl^^ 

Hits LEDWl 0 lSrM@3t$**i:*K:^y^*-^l 14rt^ 
«Sl 0 2 ira^t^SSKS^Sfci&KiliAg^-^ K K I 

TO^ ^m^^^WiH^fflVN^tbSo 
[0>*G*tel 0 2] 

HI 3 fc7jk&ti& X 0 teft-UmM 10 214, /^y^r— i? 1 1 4 ^*Pj6»6> 



WO 03/034508 PCT/JP02/10587 

50 

o 2 fiifefUft, LEDfy 7"l0l <B<RH4fc if tti* o;* 

5 S£fc:?griJ£*5 3. Wft«ll0 2tt, #LEDfy^ 1 0 1 £B 

SMfe&S.fcV^fc #0* LV\, ^Affi 10 2 ©ftfletofcftaUgtftfc LTte 3 0 0 
M0'cmKT#ff*U, i9fiF*b<W:, 3 » Q • c m»Tt?fe5, 
JMfcftft#&£3£*f* % 0 . 0 1 c a 1 /( s )( c m")CC/ c m) £JLh##* U < , 
10 £<9$fD=L<te 0. 5 c a l/(s)(cm«)CC/cm) «-bT»fe5 0 

tmnm io2tuty-K7 i^-a^ot l/c^-s^ m^e^s, 

(CctoTffi^^Jffi-t?#S^nXtt©m^b^ *EJ¥ttO. Imm^b2mmt?fc 

6. ^y > h^_b(^Mfs^fflv>5^a-{^ mmttunmfrb ui s~7 o 

20 [aWtttF-f-*— 1 0 4] 

1 0 4fclTli, LEDWl 0 10iitCt-$S'^i > 

TttO. Olca l/(s)(cmWcm) W±W*U<, «fc!9^U<tt0. 
5ca 1 /(s)(cmWcm) Et±"?&5o Wm*W3S*^«*^fiH- 
25 34&£**\ f^W*«iif«r#*UTW«4!7>f 1 0 4(Difi^i4 > U< W\ 
$10/imgJ:, 4> 7 0 MmOTT-fe5o iC± 5 fciWttelM-y— 1 0 4 t L 

^tt!7-('^-^^f 5>n5. iO±5 4i*tt!7^t-10 4tt, #LED 

f^ioiotgi:, 'fvt-' y — Ks^i^yf • y — Kfc£fc% 
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pe— /H*«Wi i 3] 

*^tWl 1 3 ft, 01^ 
mttI7-r^-l 0 4, ^^-g-^r^tbfca-x^^i/Jll 11, 1 1 2&<>?£ 

^ y T»ig, ^ y = - ^ v mmaite t^mmm^mtitcmmmm^m^ 

TLEDfy^l 0 1 d^Oft^ffibSWA^I^-^ £ 5 0 - 

©i5*> *— /i' Ktrtt 1 1 3f±, ^-T^>ifm<D^mns 'Uyy-tmz 
«?^iiftsr*3te-f 5 l e D<?y7&mm Lx&atmw&Bj&i-zm&X'&v 

HlOfi 3 . 

5= -©ito/X/v2 o i (Dmmteittfxo&mntimxffi&ifblrixid*), 
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^4fcteffc»Lfci!tP£#<0«W\ HI 4 K^-tX 5 S-> 38**^- 1 0 l ±]?<D 

mMte&frbftytm^ri o 1 <D&m\ci&<5< ^otbx^^\ ss^a^?- 

10 1 J^oiftjWM^^blS**^ 10 1 ©*BffK:iE-3< (co^iTitf 2 0 
*3«fe^J-CI4, 3§ft^ 10 1 <Z>±®a»P, J X?V 2 0 1 T»*T?<©ffi(BI*WI«iS b 

x m^Kmmufi^ o ^jribom 101 ©aaa* < § j: 5 ^wm-r 
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0 i <DW&&fimw&k v-i^—Ris Ktfctt, m?fcwt2 o 3 %mytm*i o 

<9 til LS6*0|ft±#BHx3!cv\ 
^rr-e, *3HJfe0^1»t?H[^ /<y4r— ^2 0 4»iaWJffi, fciWSiilc 

36*^1 0 1 <0*ffi±tejfcfl5«&?fcfc#ttSo 2 0 611 >*y 2 0 

fc— 2 0 5±fc*5V^"CMA5 0°C£Lh3 0 0tOT©Mtll^^tl5. 
5 fc383te3*f- 10 1 ^PI«l:«<^i LT, Simile- 1 0 1 

&ttZ>WmW.2 0 3d tt&WMC&jh/CV^fcJbs SSftSFf-l 0 1<0±M, WW 

Hi 5 m^SixS J: 5 ^ 3 0 1, M*f£tf>SfEft£fit?i-r 

5^/v:/3 0 2, i*»;X;i/2 0 lti^tt&L&K/X/l^ 0 1j&*£>*8&3 0 

1 K®m-tz>m^tf>-73 o 3, at«Mfe*ticat>fljatsrijttiii-5yx/v2 o 1^ 

Zft^WSmm 307, 308, 309 T^t^ftfc^XU'HglS 3 0 0 fcfl!V>5„ 
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G&&3 0 1) 

mmm^mi" s« 3 o i \am*m 304^5 ##t& 9 , i^#t4> 
i*mmm&mmnvx^z 0 0 i\mmtstix^zm?fcwuz, mwmz 

(^/K^3 0 2) 

✓*/K/3 0 2fi, $#3 0 l^feHRaSfS 0 9 £iILTjti££tl/t < *8fcflfJS 
©«E*«r^/u^oM»tlSI5«>lcJ:o-CWtl5^5, 

(»at^^3 0 3) 

t-3 0 5 Sr^fi myX;i'2 0l "ClRaH? 3 0 9 &ii U 

^CO^, J X/V2 0 1 *>fe«tttl**ui* icgjofc^^jRSr, Jfta&tf 3 0 8^IL"C 

*«3 o \%xmtfz> 0 wjmtts mmx>y3 o 3fcj:o-ags&3 o 

s<;\sZf 3 0 2 LT / X;V2 0 1 ®43m&-?Mti&* 3 0 9 £il LTll^ 

*K -tO«JttS&W3 0 8«:SLT*»3 0 l^-C^^tLXVN^fefe^ 

\s-mmfo*mmvx^%wmz.ihz>o tot, wwKtt^^v-w^K:*? 

0 5) 

3^uyf-3 0 5tt, JKSHP3 0 7&3v»tt3 0 9 &^LT§£«l*lK:lSflR 
§nx*3«5, ^W3 0 7«rilLTi»»**i5«S*«rffiliU Ilf3 0 9*51 
L-C*RS&Stb5ai**©JEE^Srilli«ii-5 0 = ^i^^t- 3 0 5 \z X y> , SM^. 

m_hO J; 5 ft^v— =g©3 0 0 Steffi Ut, ^ftJttSriiSflEo^^ i*»cKt3i 
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£ tl3 <D-?fet£ V n C t ISM 5 * T? h \ 

(mm i ) 

(1) LEDfy» 
A) TMI (HI^Wyi?a^) li^MKwNVh^f 

yr^t*»cj«u MocvDMfb^y ^s^b^^tt*/* 

J»«tt«r*-*-**ft^fP ^A7;v^ = ^^^5^7y Kit, PM^mi* 

m-m^-^mmt tstiz;^ k-t 0 i n g a N^s^sr^s^fc. (£*3 % 

20 TfeSo ) 

a: yf-V<f\C £<0-y-7TJ Tmm±<D P N#2NI#«ffiSrSim * 

3 5 0^mfiroLEDfy7 , ^^ffc o 
25 ( 2 ) /V7-7fm 

^*LOM7L«:IWBna*IJ«r«EA/ , WiaiU"CV'»S. t**i§?Ll*Jfc:«:, IfeWMtT? 

1 0 3«r^-UTIE3tVA©y-KWSi 0 2 dS-tfl-eJ'iffA* 
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So LEDf y^l 0 1 t^I^y^l 0 5 i©gtfi, Au-Snfc£<& 
**ttA/*r*«rttffl LTfT 5 - t **»J-Ctt, Si, A 1 % G a 

Ti, Ge, P, B, Zv s YRVT;l>$V±M&m<DimXte2mU±Z1l-f 

S i O 2 J: 9 L E D y tfls K $ tlXtZ 5383fe&S«U T/V^/V^ 
ovvc, =^^y ^r- h^P7K^^^«t LT^i-S^^J^i 

»4, tttt^ LxMz.zm.mmm-vhzitit>, sis^2o~5oo PP m0 
mz*mm&£tix& <o % ^m^y^—^mm^m^?>m^-xhoxhmm 
i^m^r^ y }c j; 5 n t #fcv\ 

ISl. 

^>y^r-j» N N-y^i/y^-h, tmmxtztK ^mmmxi^ s io 
2 ^3o~50wt ysr—b &m&ziti£m&j8m<D* y =*v- 

tt#*fltfBi-$. *>y;fr#3 o~5 0wt%£^58ttafi, "t^mh 
&s itM, fl^l*©8t!>iRV^«Kr#liU feRWfcJSSfc Six 

9vWy$—M*s W« (HCl) #^ET(-*5V^7lct^$-a:X*P7K^? 
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RJfcSrJifTS*, v^MKffifcUfc *l£66MTtt, Si0 2 £3 

0~5 0wt%^tP^/W^y^-ht % *^ l&Jfe&lfc (HC1) 

£^ Mifc-?7 5:16:8:1 fcftS J; 5 Un*vi^ !/ ^r— h&Atfefc 

TO^/voi 5 (i o o<c~2 o <m oirm&mkiBifrt&z. 
a©ja£ffi»t»AK:fti&**u, fc%s£tiz>m%m<Dmti, m&ztntmmm<D±\z& 

lift 3. 
1*14. 

-Tfcfe, IS^-^fcit^Jl^y-jr— S^ttt— * — JbfcteVvfS 0~3 0 0*0, 
^Klil50~200 , C<Dm«-CJ|ft 2 ^DQAltt^ttiC«5 < „ itl/dJ: 0 N |§ 



WO 03/034508 PCT/JP02/10587 

58 

ytm?tmmm*frhxmmmm£fttctii:mfrbxuw)< z ttete< , s io 

wit?, IWM^H3 5 om©ffitT»ti^i, 
fcit(c^i-ss i (oh) 2 w\ 3 o o^c^a^-C2^W^$*5-<b(c: 

s i o 2 (c^i?-rs 0 

^z>zkfc£v : mj&t$tiz>&ytmmt}t%iLx, a&£.«)m^Wi$:<D%it^ts% 
Sr^i-s^^^y-r^v Kurt, ^Ji^tvbo^mu-c^fes 

20 (4) p^-^k 

LEDfy^lOl ±»!ltt W- kftfcWl t jEXttfft© U - Km® 1 0 2 <b fi, 

( 5 ) mytfcsU of^[ 

*?\ 3S3fe*-7-©-bfcA 1 a O,WD CCA-B 1 u e Ut^^s Ca 10 (PO 
4 ) 6 ClBr, ^Mn, Eu) ffofcfltf'V V KStbTfc 5 = ~7V ^ 
1109 & -€:0>-kH:s i O.fciD^y M)9A • T/uSsfrA • 
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c c a- b i u e ^%W(om^.7m<o v ymmmm hv< tm&m\z. &^xm 

5 h i 2 o o "ccojfig-? 3-7 Nf^^-TS, # & tvfc^jcfp £®5£-e», mm. 

xmmm \^tmmm^mmx^^tz. 0 ux# ^tiz&ttmim 

io \kTi/^~yj**m&\.xt#mz.m&, smfi 4 o o° cwt&ft-e3n#iia^ 
^LT«tS.^#fc 0 «fp^7X4>t?^~^^/vb-c, #$t, $m. Mk 

«&iILT (Y a8 G d 02 ) 3 A 1 B 0 12 : C e 

^v^jb los &x.*-/wvtr—h*&m \sxmjm-z>w&*mKt otimw- 

Igl. 

/u«>y*— k N-^^v^y^-h, astwressa*, ^mmmxit, s io 

2 £ 1 0 w t %-^tf^^/Pixy Jr~-h%M&£ J &tz.M&mW<Dzty =^H£#«r 
^y##i o wt%iVN?$tfIte, JfcS % fi*#£5fetiu 
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V^r-bfts (HC1) ^TK&^Xi£kffl&iS^Xl®*imRfc*: 

t%iZt!*7-A'*/ytr-bk* mmts *k, lgU&HD* (HC1) ktiK *fi 
JfcT?75 : 16 : 8 : 1 k ft 5 J: 0 L^/V^P h *JP*^KlS: * 
25 "Cfc*Jlt 2. 5~500cpsfcfc5J;5fc y/v^ 

hb-Cl : 1 : 1 tfc3»^88S3:WSEU TO*FF«3~1 O^mOfWI 

i O a 49eo«l9^ / X;K£>«$&& if left* Ufcfc*©*fcttfc# trWS* i 
TM2. 

±M^Wi*m5K^'t^.m*m^xmfii- l rz>o *i\ ^s§3 o ltcAti^ h 
^tkv7°3 o 3{c«toT^^^^e>yx/v2 o 1 tciRsi-rs. m*M<om 

mwiiiwflsistfssa^ yx/u^bKtbfc9ftff±, natfcii:iat»asj£AS5„ 
x% *rnmmxti, &ytm*<D±m> h ; x/>r«s* x*coggii^ 4 o ~ 5 0 mm 
k vxRmmz&m&&&^frvtnom\z&ft%*<n&m*< z>£?\z.m>m-tz> 0 

$ blz&ft£¥<DW&k^m&ti&M&"2V't J r~#> K£ti/cv>3 0 $ btc x 
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IS3. 

^*ffit£-flzib, «**=f-»4k— o 5±{j:*5V^i 5 otcmtra o# 
fc30«»ffilc^##»tfonfc*fc«Hiai-ii:J4«;< , S i 0 2 (cj; 

:$a:;i§^*5v % T 2 o ox;&xu&&±g-\st£k%iztkf&-tz>s i (OH) 
2 tt, 3 o ox:<DiWgX2\im^mtz>zkfc£y, mt/^ifs i o 2 \z.$m 
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«nm^-T?fcoT, SiO^Si (OH) 8 fc i: -f-S 

ft:Jb\ ##f<z>M^ S i O 2 (c J: !) « JtWW y K^tit^S y ^ 

M * *5 J: tJW^MPJB * ^ V y h &flPzk*W$F$-3 tltt 

ffl StbStttfbic* (HCl) ^\ X©4^*3V>T^fife-f5S i (OH) 2 ftiftf> 

timp pm^Pit+p pm^WC-#feUTV>Sc t£oT, S i 0 2 KJ:93bfe 

♦W»6>*«*W»I!:J:0, 9 9. 9%&±<0tt*^i*i5;h/rv>3 i#itJ;v\ 
(4) Mih 

&JR^y^*-^©^lii«fca*ttlR*B 10 7 b&mUfrtbfrZ V y K 1 0 6 

fras^v K**i/TfcS=x — r-f ^/i<a®#r^ ($Jl. 4) f4Al a O,tcj; 
9^3te#:^V^K**tT<ii5=-^-f v^»©a*f* (^ l . 7) «fci9/h£ 

<, ai 2 o 3 ^J;^^^^vK^Hr^5='-v i ^>'^(Dja^«^ 



WO 03/034508 PCT/JP02/10587 

63 

So 

fc*ft<, ^tt©^«3fes»*»,* 
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tt^v==7 (Zr0 2 ) = ^Jf£7^ 

-rso^ESCfcfe, 3 0 c p s (2 5t) S#©fc*tfR!H6fl3 Ufc 0 

20 mm&<D^^3tmu*&mx*%tc 0 tsbi^ sio 2 ia!>t)t 

W5/WKSiit*53- J'-f v^Ji©JB*f* OBI. 4) iiZr0 2 lc± 
0&ftte3S'M'VK£;h/Cfc5:3— • ^-f ^^/i^JBWaP 0) J: 9/h£ 

'-fb^fy *A3Mfe*4fe¥*fWi©JB*W (^J2. 5) .fc?)/h<*v^«>, 5S3t*^ 
(*J£0tJ4) 

VXyfybVT (Y 2 0 3 ) £-£3^ 3bfc#£^ft^ = -^^^l£^f!fcU 
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y K^t^sa^r^ y^i^a^ (#&i. 40) ftY 2 o 8 icj: 

D S»/^ y ^tlt*5 a-f^ y^|Ol^$ (mi. 78) £9/Jn 
^y!?A*fl:i*i|iJ»#i©JB^ (^ 2 . 5 0) ± 9/h£v^id, |§3fe^ 

ICS i O a ©K«r#j8U »*»SrW»i-Sflfefi*3(l^ 1 ^mic%3feSeC» 
Ofcft0l6) 

(WJ7) 

(!) ^y^r— s^jj 
^y-jr— S?l 1 4*?EJfia$^fc 0 fy^xf^LED^y-7-^1 141*114, 
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(2) ^*yF 

friz, kfftfflZXsX. Si, AU Ga, Ti, G e N P, B. Zr, 

YRtyr/i-j} v ±M&m<o iuxn2m&±&Girzmibmxfozmwm\zx l 

5 EDfy^y^-^/f#yK (»#) 1"5 0 

(3) I7>f-Y— jtfl'K 

&>&§UCj;«5 17^^— ft-!/? 4 l/y&flZo LEDfy/l 0 1©1 

ffiaitt, 1*118 O'CfcM^tiSo 
10 (4) St3te*/V^K=»-^w^^JiofftK 

Si, AU G a , Ti, Ge, P, B, Zr, P 

M&-?Zo *mmWXiX -j»«JK«fflSti*S i 0 2 {CT3bte#3r^-l' VKU 
S i 0 2 fc«fc !)«3te#:a^WVK*nxiie*=— *r4V>fm\$: TA^AsisV 

tr- v kft®&GWfemb*mfe<Dm&xm&^xtez>isv 

J: 0 % iS-ti:^^^^ tfctiT, S i O 2 lc J; 5 3fcte#«r'M' ^ K bfc 
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(5) #lh 

5?1 1 4(DD£|§15rtfc^—/V7 ? ^ ^yffimZftmU LEDlOl^ 
4^—1 0 4 fctlUhi-S. 

# h fttc.m%mmzmt> * * s r. t u: i o -c & ^ ©»6* $ * 

OHM* 8) 

Six, *iHJf &:£-f5^jf *^Ji©Jbfc»/fcS*bfclJi£*±©pM 

jfc*Ji4 £a>fcj**TttlJl2&^fifc1-S (HI 6 A) 0 ftlc, T«Ui 2J:tenffl 
l«^±O^JR«^e,fiR5^1©g^Jl9Sr^-f-S (0 6 B) . HIT?, ft 

^-rs (sec) o 
5^^m$-ar§ (H6D) o 

ifctex ftW***:nSl^9y K«5©*ffi*JKJJ S'V^Lfcl*, nS^y 

K»5jitenman 2Sr^fifci-s— £#a&Ki o±.\a*p mmm^? Km 
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itM^^fc^^^ ?r#5 r i # 5 (H6E) . 
^^®ii-5f-^r-rir, *fc 0 ^/w (MgAi 2 0 4©±5W14I^) , 

^Sffi^l-h^kti^^Ji^Ji-r5^> TiliCELO 
(Epitaxially Lateral Overgrowth) fifeftSit'S CI t iz£ <0 3HfStt©l*I± Lfc 

*7T^^**/ta6«4rffiV>5i: % »3^f^I5>jif, ^fy7 

Sfefcl, X^SSlOCit Ag, Cu, Au, Pt^HttM^?) 

lSW-hCD&JEt, W, Mo, Cr, N i <$0>ittKtt0>AJId>E>S 

x&mm i o £#1-3 - 1 \z. ± •? , i o k j; <o m%m=^<om 

C u -W&5 VNfic u -MoOS^ft^v^i £ LV\ &&3M!scofi 
oicte, Si, s i c Cu-jfj^v&mb-ty^yt^nm. 
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5fc£>5 0~5 0 0 pmtf£F$LV\i 

#SUV\, plii-tt> Rh, Ag, Ni-Au, N i -Au-RhO^R 
pmH^)J¥${4s 0. 0 5~0. 5Mm^U\ 

* fc % mi <Dm&m 9 o P %m&mj& ufc p at^v^i ©stttj® k*& 

IWtflDfik«lll*r»^i-5ii:^#*UV>. Si0 2 , 
A 1 2 0 3 , Zr0 2 , T i O a 4»*>fe^5HiJifflia>5VNf4*J118ISrffiV^5ii:*s 

$ ibl-, *©fi«lll©±fcAK Ag, Rh<So?«Rit*©^*llil«r 
Oritur t>AV\ r<Z>&J«KJ;9KtW s iiK&tK ^mtfc5b»^f^]± 

Sr^fifei"5Jl'T?fc5> -tJxWx Au> Sn, Pd, I n^©M^t^5, 
1 1 St?^ 2 <0*ftf^i©i^tt> Au-Sn, Sn-Pd, Xttln- 

tannic, o. 3 »mnm<Dm£<DA\imzmi&\sXi>&\<\ &*5, 12©* 



WO 03/034508 PCT/JP02/10587 

70 

»^B«JB#££*M&IS1 0 t «:iP«kJBE*i-5RoaLAtt, 1 5 0°C 

is t rmm t Lfcm> mm \,fc*<bto*&*&mwim & cmp^s u-c 

± *9 JSfe-T 5 N2^ ^ _hfB© Eflib <t atfrfljfc* * £ 



WO 03/034508 • PCT/JP02/10587 

71 

4fc, nM<b*2N»fr»0«WiBK:»*i-S n«Bfctt, T i -A 1 -N 

i -Aufcsvttw-A i -w-p t-Au^HiWfiSrfflv^jifcas-etao 

nmt!Oj?:$(4, 0. 1~1. 5 v mitts-* nMfiA^OJIWffi 

5 &iU5i^ s i o 2 , a 1 2 o 3 , z r o 2 , t i o &ofo®&<nifcW&$: 
^jfeMlC&ttSLEDfif^tes t/fXiSlmmXlmmtfc5s 

^lRj^-£fcSi-5«fifei Lfcj&s, He Et^SixSMft:©— «U3rR I Etc «fc 9 
KWBl 3 tic J: 0, H9te«3*i/3.k5fclRJ— ^fclfcp** 

*j j; v n m 5 t -r 6 n t & -c * £ . 

15 fl^T* 41^7^1 0 5±tLEDiflritU ^tfe!7^t-l 

0 4{uT«til 0 2 t LED*7-t©**«J*ffl&Bo;fc& % J^T©^ 

tc J: 0 Sl'fb**2N»*«r'&tf383te*T-oJitcia 7 «fc 5 -f ^ 

£ o jS^*SrWtt U 3^ft^-lc#frr3 J: 5 tti*flrll 

L £ Bfc < L E D *tF©±B5*5 J: xmm ±Kt*« «rtt* * * 5 . 
25 ©15 0^IHIW»S*«r tic J; 9 -&®te£frV^J¥tH- /z 

m©SSr^-t-5, (D^§tvfcS±lc^fl£Sr^JfeV^^i/y 

Sr^5feU. 2 4 0°C<Dm^-C3 0^M*fc<***S n £ lc «t *) -*a-fb«rff 5 o 
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114 w £ £ 5 > #*lfcW£#53§ft=£«tes »3fc«W*l«a** 

WJ9) 

5 d t K <fc V) s &m'< v S**fc LEDf y :7«rM U"C*3iail«r»rtt 
5 WJftltt. IP tftitt =>-Tjy?m £ Kilt L E D f- y -f<»9Mk 

1 4^ff^bfcLED9 i 5'7 0 ^-rS^li,il'J^'lp]^^oXt % 6ffl£<Z>X 
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(m&wi 0) 

*qx) irfMSa ^ifel&W^&^xte, m 8 ic^&fts <fc 0 ^^Kn^l? 
75, Fig 5 &c2tLX-r ^ v^/v^PX^^fofc^, ni^7y KS 5 j&>€>flH£Ji 
6 piles' KJl*5j:tf pS^f** hiiUi^fC^-f V^v*PXSrfTort> 

10 mt>to\ -tomciowfffi^^ *i*-si*>sv^aMi>-3L -tux, 

(**S#iJ 1 1 ) 



WO 03/034508 PCT/JP02/10587 

74 
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75 

m # <d m m 

frfB=i— r-f ^Jffi, Si, AK Ga, Ti, Ge, P % B % Zr % Y, 
S i, Al, Ga> Ti N G e> P, B, Zr s Y, Sn, Pb, Xi% 

io ztzwrnk-TzmytrnWo 

2. atrial— x-f ispmtK nw&\Ym*:3E.fcz>mj&b u m^mimam 

15 3. JWnE=-^-f ^^«t»R:*JV^ IWB1&#fm-*<0JSIH«:, WGmAs* 

4. StJlS^—' S i, AK Ga % Ti, Ge, B N Zr N 

20 y, sn, Pb, xfcTsi'%v±m&m<Dmfabm8i&tiz>imsi±<D7iim&^ 

5. ltrtB=-y-¥^»H:, MESHfe*?^®, ffilffi*JJ:tWI©±»c*5Jt* 
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